EM 1110-2-1204
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ENVI RONMVENTAL RESQURCES

3-1.  Environnmental Requirenments.

a. Ceneral. As noted in Table 2-2, the "Environment" is a
consideration in each coastal shore protection project category. The
environmental effects of all project alternatives nust, by law as well as
normal engineering considerations, be evaluated. Qpportunities for
i ncorporating environmental considerations and enhancenents in coasta
shore protection projects should be investigated.

h. Policies. The planning, design, construction, and operation and
mai nt enance activities of coastal shore protection projects nust be
consistent with national environmental policies. Those policies require
that such activities be done to the extent practicable in such a nmanner as
to be in harnony with the human and natural environment, and to preserve
hi storical and archaeol ogi cal resources. Corps project devel opnent is
docunented by a series of studies, each being nore specific than the
previous study. The series of reports produced for a project varies by
Corps District and Division and through tine due to scientific judgment,
the unique conditions specific to each project, and changi ng regul ations.
In general, an initial evaluation (or reconnai ssance) report and a
feasibility (or survey) report are prepared prior to congressional project
authorization. Refer to ER 1105-2-10, for a description of this planning
process. Environmental studies are included along with engineering
econom ¢, and other types of analysis (ER 1105-2-50).

C.  Statutes and Regulations. Conplying with Federal statutes,
executive orders and nenoranda, and Corps regul ations requires careful
study of existing environmental conditions and those expected to occur in
the future with and without shore protection. Principal environnmental
statutes/regul ations that are applicable to Corps coastal shore protection
projects arelisted in Appendix C.

d. Environnental Studies. During each stage of project planning
design and construction, mjor environmental concerns and correspondi ng
information needs should be identified. Forecasting of information needs
is necessary in order to schedule sufficient time for field data
col l ection, physical or numerical nodeling if needed, and other needs.
Scheduling of field studies should allow for adnministrative time related
to contract preparation, contractor selection, report and NEPA docunent
preparation, review of findings, and coordination or consultation with
concerned Federal agencies and the interested public.

(1) Checklist of studies. The follow ng checklist consists of some
of the environmental factors that should be considered for coastal shore
protection projects. Environnental factors selected for study wll depend
upon the type project being considered. This checklist is not all
inclusive and not all factors are appropriate for all projects
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(a) Determne the bounds of the project areas.

(b) Characterize existing environmental (physical, ecological
cultural, economc conditions at a project site

(¢c) Be aware of other planned construction activities likely to be
associated with the Federal project and evaluate their cunulative inpacts.

(d) Evaluate project effects on |ong-shore sedinmentation processes,
circulation patterns, currents, and wave action.

(e) Evaluate project effects on water quality, including
characterization and testing of sedinents as required in Section 103 of
the Ccean Dunping Act (PL 92-532) or Section 404 of the Cean Water Act
(PL 92-500) eval uations.

(f) Evaluate the no action alternative and nonstructural solutions
(g) Evaluate project effects on erosion and deposition.

(h) Evaluate all reasonable and practicable construction alternatives
(construction equipment, timng, etc.).

(i) Evaluate effects of the final array of alternative plans on
significant biological, aesthetic, cultural and recreational resources.

(j) Describe relationships of each plan to the requirements of
environmental |aws, executive orders, Federal permts and state and | oca
| and use plans and |aws.

(k) Include feasibledesigns, operational procedures, and appropriate
mtigation measures to reduce or avoid adverse environmental inpacts in
the preferred plan and alternatives eval uated.

(I) Coordinate with other agencies, the public, and private groups
(m Plan and design an environnmental nonitoring program as needed

(2) Citical issues. Time and noney constraints wll generally
dictate the level and scope of investigation and data collection for al
environmental areas of interest. Therefore, the nmost significant
environnental issues identified by the public and resource agencies during
scoping should be investigated. It is essential that the issues
investigated fully account for all significant effects of a project and
that a realistic balance be achieved between the study requirements and
funds available. The addition of factors determned at a later date will
increase the tine, cost, and expertise required for the study.
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Chapters 4, 5, and 6 of this nanual identify major environmenta

consi derations associated with alternative shore protection solutions
Criteria for determning significant issues include statutory
requirements, executive orders, agency regul ations and guidelines, and
other institutional standards of regional and l|ocal interest. (see

Appendix Q).

(3) Environnmental nonitoring. The Council on Environmental Quality
regul ations at 40 CFR 1505.3 state that agencies may provide for
monitoring to assure that their decisions are carried out and should do so
in inportant cases and upon request, make available to the public the
results of relevant nonitoring. The 40 CFR 1505.2 also states that a
moni toring and enforcement program shall be adopted and sunmarized where
applicable. The term"environmental monitoring" as defined in ER 200-2-2
Is that oversight activity necessary to ensure that the decision
including required mtigation measures, is inplenented. Environmenta
monitoring as discussed in Chapter 7 of this manual refers to the overall
process of data collection, management, analysis and interpretation of
short and | ong termchanges over the life of the project and analysis are
di scussed in Chapter 7 of this manual

(4 Each study nust have wel|-defined, detailed objectives prior to
field data collection. The study design should include a rationale for
hypot heses to be tested, the variables to be nonitored, techniques and
equi pnent to be used, sanple station |locations and frequencies, and data
storage and analysis. Monitoring may extend beyond water quality and
ecol ogi cal studies and include nmonitoring noise, emssion from equipment
engines, cultural resources, archeological resources, etc., if deened
appropri ate.

() Environmental studies during early stages of project formulation
shoul d enphasi ze identification of resources, developnment of an eval uation
framework, and collection of readily available information for all
potential alternatives. Resources likely to be inpacted should be
investigated, and additional data needs should be identified.

(b) Detailed analysis of a project occurs after eval uations narrow
the range of specific alternatives to the nost feasible (usually three or
four) which have been selected for study. Beneficial and adverse
environmental effects of each alternative should be quantified where
possible or qualified in adequate detail so they can be included with the
econom ¢ and technical analysis to conpare and select the plan that
maxi mzes NED benefits. Although a preferred alternative can be
identified at this stage, formal selection of an alternative for
construction nust await the conpletion and agency review of the
Environmental |npact Statenent or Environnmental Assessments. In this way
the Corps, the public, and outside agencies have the benefit of a ful
evaluation of all feasible alternatives and a conparison of them by the
| ead agency. Post-construction nonitoring, if authorized, should also be
done to verify the inpact predictions made during w thout project
analysis. \Were nonitoring reveals the presence of unexpected inpacts,
measures should be considered to mninmze the inpacts
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3-2. Environnental Resource Categories. The renainder of this chapter
summari zes the environmental resource categories that shoul d be considered
in evaluating the coastal shore protection alternatives. The six
categories are physical, water quality, biological, recreational

aesthetic, and cultural.

3-3. Physical.

a. Ceneral. The physical nodifications of the environment from
coastal shore protection projects can result in both desirable and
undesirable inpacts. Many adverse inpacts can be avoided by eval uating
alternatives for siting and design. Consideration of physical inpacts
must occur during both the design stage and inpact assessnent stage.

b. Physical Design Considerations. Structural and, to a |esser
extent, nonstructural neasures have the potential of altering the
hydrodynam ¢ regime (circulation) and the hydraulic and wave energy
conditions of the project area. Furthernore, construction frequently
alters the shoreline configuration and/or bathynetry at the project site
and occasionally up or down coast, by nmodifying the littoral transport
system In many instances these nodifications are the objective of the
design process. The purpose of a shoreline breakwater project is to
reduce wave energy entering a harbor, marina, or other facilities. Goin
projects and jetty construction result in nodification of the littora
transport regine. |If the project is not properly designed, adverse
physi cal inpacts, such as changes in shoreline configuration (shore
erosion) or changes in bathynetry (navigation channel infilling), ny
occur. These inpacts should be identified during the inpact assessment
stage and, if necessary, the project redesigned or relocated to mninize
unwant ed effects, such as excessive maintenance dredgi ng and beach
nouri shnent .

c. Physical Inpact Assessnment. Physical inpacts can occur on both a
short-term and long-term basis. Short-terminpacts are generally
construction related (i.e., short sections of a beach nay be tenporarily
restricted during the fill and grading operations). During a beach
nourishment project or dune construction, sands can becone conpacted
altering transport phenonmena. Physical effects from construction of
breakwaters, jetties, groins, piers, or other nearshore structures stem
fromrock placement, jetting or driving piles, dredging to a solid bed or
required depth, and other on site construction activities. Follow ng the
conmpl etion of these activities, inpacts usually dimnish rapidly (Nagvi
and Pullen 1982, Van Dolah et al. 1984). Long-terminpacts may be nore
important and more difficult to predict. Several tools will help in
assessing potential adverse inpacts: interviews with long-time residents
review of old aerial photos, on site nonitoring, case studies of simlar
PrOjeCtS nureri cal nodel s, and physical nodels. Using any or all of

hese tools, an evaluation of potential changes in circulation patterns,
flushing conditions, and sedi nent transport phenomena shoul d be

3-4



EM 1110-2-1204
10 Jul 89

conpleted.  Cther studies of physical factors may be warranted on a
case- by-case basis.

3-4. \Wter Qualitv.

a. Ceneral. Unlike physical inpacts, water quality inpacts involve
changes in the water colum's characteristics rather than changes in
shoreline configuration or local bathymetry. Again the inpacts are
mani fested on both a short-termand | ong-term basis.

b. Water Quality Design Considerations. The construction process is
often responsible for increases in local turbidity levels, changes in
salinity, releases of toxicants or biostinulants from fill materials,
introduction of petroleum products, and/or the reduction of dissolved
oxygen levels. These inpacts can be minimzed by modifying or selecting
specific construction practices, carefully selecting fill materials, and
in some instances by construction scheduling. These inpacts are
short-lived, and anmbient water quality conditions will rapidly return
unl ess | ong-term changes in the hydrodynam cs and hydraul i cs have
occurred. It is these long-tern inpacts that nust be identified during
the design process. In addition to the general inpacts of the selected
alternatives (whether structural or nonstructural), the proposed design
specifications of any selected alternative al so have the potential for
affecting water quality. For exanple, the design of an off-shore
breakwat er (length, height, water depth, spacing) will greatly influence
its inpact on circulation and flushing and thus its inmpact on water
quality.

c. \Water Quality Inpact Assessment. The long-terminpact on water
quality of nonstructural alternatives, i.e., planting beach grasses for
dune stabilization, marsh grasses for bank stabilization, and seagrasses
for bottom sedinent stabilization, is generally negligible, whereas
structural alternatives have a range of potential inpacts. The range is a
function of the location, size, and type of structure. In general, groins
have the least potential for water quality inpacts. Because groins change
local patterns of water circulation, sone changes in specific water
quality parameters may occur, but these inpacts are mninmal for nost groin
projects. The water quality effects of bul kheads and seawal|s are sinilar
inthat both will reduce erosion of the backshore and decrease |oca
|l evel s of suspended solids. Revetments, sinmilarly to bul kheads and
seawal | s, may pronmote erosion of the foreshore and increase |evels of
suspended solids but to lesser extent. On the other hand, these
structures may reduce overall levels of suspended solids by preventing
erosion of uplands and backshore materials. Jetties and breakwaters have
the greatest potential inpact on circulation and flushing. The placenent
of jetties my not only alter circulation patterns and flushing
conditions, as well as erosion and deposition patterns, but may also alter
both river outflow and tidal conditions. These inpacts may be of
consequence well into the estuary and may have w despread effects, such as
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changing salinity and circulation patterns. Breakwaters, by definition,
are wave energy barriers designed to protect |andfornms or harbor-
behind them These off-shore structures also often influence circulation
and flushing action in their lee. If the breakwater is constructed to
forma semencl osed basin for use as a harbor or marina, the flushing
conditions of the project area may be dramatically altered. Assessment
and eval uation of water quality inpacts nmust begin in the planning stage
and continue at least through the design stage. Postconstruction
monitoring may al so be reconmrended to provide feedback for future

proj ects.

d. Qher Contamnants. Activities involving sedinents or other
construction materials known to contain chemcal toxins should be
conducted with special precautions to avoid unnecessary chemcal release
into the water body. O particular concern would be potentia
i ntroduction of chemcal agents either during preparation, application, or
cleanup of construction equipnment. Chemcal cleaning agents may al so
contain toxic conpounds. Little is known about the potential affects of
t hese conpounds on aquatic organisms even in trace amounts. However
chem cals may acutely or chronically affect sensitive life history stages
of fishes and shellfishes through: sorption onto eggs, causing reduced
survival rates and hatching; inpaired osmoregulatory ability, causing
del ayed devel opment or nortality: or inpaired sensory ability, affecting
feeding, movenent, or predator avoidance (Cairns 1968, Sindermann et al.
1982). QO 'sen (1984) provides a good general review of the literature on
the availability and bioaccunul ation of heavy netals, petrol eum
hydrocarbons, synthetic organic conmpounds, and radionuclides in
sediments. Specific information on toxicity, sublethal effects and
bi oaccumul ati on of selected chem cal compounds is given by Eisler
(1985a-d, 1986a-b). Any release of potentially toxic chem cal substances
into the water should be particularly avoi ded during periods when the area
I's being utilized by mgratory species and/or juvenile forms and during
periods of harvest of nearby comrercially inportant shellfishes.

3-5.  Biological

a. Ceneral. Nearshore marine and estuarine biological systens are
diverse and conplex. Shore protection projects may benefit one or nore
components of the biological systemwhile adversely inpacting others.

Bi ol ogi cal assessments of shore protection projects are used to predict
the kind of ecosystem and inportance, spatial extent, and severity of
expected biological changes. In practice, analysis usually focuses upon
species of commercial or recreational inportance; rare, threatened, or
endangered species; and sensitive or highly productive habitats.

b. Biological Design Considerations.
(1) The construction of shore protection nmeasures usually produces
short-term physical and water quality disturbances. These perturbations
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directly inpact biological comunities and may result in |ong-term

i npact s. For exanple, some ecosystens damaged by construction or water
qual ity degradation may recover slowy and take years to achieve
preconstruction |evels of devel opnent. Many of these inpacts are

unavoi dabl e.  However, construction activities can often be timed to avoid
critical events such as fish or shellfish migrations or shorebird

nesting. Construction activities also can often be |ocated to avoid
sensitive areas.

(2) Coastal structures alter bottom habitats by physical eradication
and in some cases by deposition or scour. However, certain hard
structures often create a highly productive, artificial reef type
habitat. The type of material used to build a structure and the surface
area of the structure will influence the quality of the newy created
habi t at .

(3) Some structures, which are connected to the shore and extend sone
di stance seaward, may potentially interfere with the mgration of certain
fish and shellfish. To alleviate these concerns the structure. may be
modi fied to include gaps or shortened in length, or |ocated outside the
path of the nigrations.

(4) Followi ng construction, some renedial neasures can be used to
m ni m ze biological inpacts. For exanple, plant conmunities such as

seagrass, beachgrass, and marsh grasses can be replanted fol | ow ng
construction.

(5) Noise pollution fromdredging or other activities may also be a
maj or concern when in the proximty of bird nesting sites (Buckely and
Buckely 1977). However, breeding activities are seasonal, and disturbance
can be avoi ded by scheduling the operations during nonusage peri ods.

C. Biological Inpact Assessnent. The assessnment of biologica
inpacts must begin very early in the planning process. Some types of
bi ol ogi cal studies tend to be tinme consuning and often require data
col lection over an extended period of time. Early identification of
specific biological issues is critical. Chapter 7 provides valuable
information on the conduct of biological studies when inportant issues
have been established. Oten a key issue is possible siting of a project
in a valuable biological area. |If the ecosystemcan be |ocated and mapped
early, it mght be possible to move the project el sewhere to avoid the
i mpacts, or redesign the project to reduce inpacts

(1) Habitat nodification. Al shore protection projects result in
some nodification of coastal habitats. Beach nourishnent results in
snot hered benthic comunities, although the recovery of these communities
foll owing nourishnent is reported to be generally rapid (Nagvi and Pullen
1982). Structures provide a permanent alteration of the bottom In sone
cases, the tradeoff made in replacing "soft" (mud or sand) bottom habit at
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with "hard" (rock, at least in rubble mund structures) bottom habitat has
general |y been viewed as a beneficial inpact associated with coasta
structures where diversity is desired (Van Dolah et al. 1984). Such
habitat nodification is typically not a major biological inpact issue
except when highly productive habitats such as coral reefs, seagrass beds,
and spawni ng and nesting areas are invol ved.

(2) Fish mgration. The inpact of coastal structures on fish and
shellfish larval mgration has been raised as a biological issue. Early
life history stages of many inportant commercial and sport fishes and
shel | fishes are alnost entirely dependent on water currents for
transportation between off-shore estuarine spawi ng grounds and nursery
areas. Sone coastal structures (inlet jetties in particular) may
interfere with this mgration process by nodifying currents. However, the
extent of a problemof this nature will depend upon a case-by-case
evaluation of each site. Sinilar inpacts have been associated with
jetties and breakwaters on mgrations of juvenile and adult fishes and
shel I fishes. This issue has been raised prinarily in association wth
anadromous fishes in the Pacific Northwest. Conclusive evidence
supporting these concerns has not been provided.

(3) Predation pressure. Coastal rubble mound structures provide
substrate for the establishment of artificial reef communities. As such,
jetties and breakwaters serve as a focal point for congregations of sone
types of fishes and shellfishes which feed or find shelter there. This
condition has also generated a concern by resource agencies, again largely
associated with projects in the Pacific Northwest, that high densities of
predators in the vicinity of jetties and breakwaters pose a threat to egg,
larval, and juvenile stages of inportant species. Conclusive evidence
denonstrating the presence or absence of a significant inpact is currently
unavail able and will be extremely difficult to establish. It is
unwarranted in any case to apply generalizations, and eval uations nust be
conducted on a site specific basis. For exanple, exanination of existing
simlar structures nearby the proposed project site could provide clues on
the type and extent of marine organi sm devel opment on jetties,
breakwat ers, and ot her rubbl enound structures.

3-6. Recreational.

a. Ceneral.

(1) Requirenents. Recreation devel opment requires cost sharing by a
| ocal sponsor. Refer to EP 1165-2-1 for cost-sharing policies
Additional basic requirements for recreation devel opments include

(a) Sufficient demand to ensure utilization of the facility.

(b) Publicly controlled sites, including access routes.
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(c) Provisions for prevention of vandalism

Refer to ER 1105-2-20 and Appendi x D of ER 1110-2-400 for a description of
the types of recreation facilities eligible for Federal cost sharing. In
general, eligible facilities are those not ordinarily provided by private
enterprise or on a commercial or self-liquidating basis. In addition to
these regul ations, feature selection is also controlled by project site
characteristics.

(2) Structures. The recreational potential of engineering structures
such as jetties, groins, and breakwaters is generally limted, although in
some cases slight nodification of structures may increase their
suitability for certain recreational activities. For example, jetties and
groins often provide additional fish habitat and may becone popul ar
fishing spots and surfing areas. Provision for access, parking, and
public safety can enhance their recreational potential. Mdifications can
be incorporated during the early design stage or retrofitted to existing
structures.

(3) Lands. Project lands, whether purchased or created through
di sposal or accretion, have high and diverse recreation potential. They
are especially attractive for shoreline recreation devel opment such as
sw nm ng beaches, boat |aunching ranps, marinas, and fishing piers.
Canpgrounds, nultiple-day use areas, and trail systens are appropriate
where areas are of sufficient size. Wiile high-intensity recreational use
I's generally dependent on facilities devel opnent, undevel oped proj ect
| ands can support activities such as nature study, hunting, and
beachconbing if sufficient access is provided. Were possible,
recreational facilities should acconmodate the handicapped. Table 3-I
outlines specific activities and required facilities for recreational use
of Corps projects.

b. Recreation Design Considerations.

(1) Refer to EM 1110-1-400 and ER 1110-2-400 for guidance on design
of recreation features. Additional information regarding |and-based
recreation and water-based activities is given by Nunnally and Shiel ds
(1985).

(2) Recreation facilities should be sized and |ocated to avoid over
utilization or underutilization, as well as conflicts with other
aut hori zed project purposes such as navigation. Refer to U ban Research
and Devel opment Corporation (1980) for nethods to estimate carrying
capacity. Over use often results in degradation of the natural resources.
In addition, uncontrolled usage may inpact the integrity of the shore
protection project, particularly when dune or marsh vegetation is an
integral part of that project. It is therefore necessary to assure
adequat e managenent to provide for optinum public use and maintain the
natural characteristics and resource capabilities of the area
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3-7. Aesthetic.

a. Ceneral. Coastal shore protection projects affect aesthetic
characteristics of the environnent through changes caused by construction
and maintenance activities, the presence of the coastal structures, and
changes in public use patterns. Changes in public use patterns include
the increased use of the coastal area for recreation or increased use of
an area resulting from the protection afforded by the coastal structure
The aesthetic value of an environnent is determned by the conbination of
| andscape conponents, e.g., water resources, vegetation, and the
perceptions and expectations for the resource user or visitor.

Perceptions of aesthetic value enconpass all of the perceptual stimuli in
the environnent, i.e., sight, scents, tastes, and sounds and the
interaction of these. Visual perceptions are the nmost predom nant of the
senses, and visual changes are the major focus of aesthetic assessnents
The visual environnent for coastal shore protection includes terrestria

| andscapes, shorelines, open-water channels, and waterways. Many coasta
areas associated with coastal shore protection projects offer a high-val ue
aesthetic experience.

b. Aesthetic Design Considerations. The assistance of a |andscape
architect should be sought for consideration of |andscape design and
aesthetic inpact assessment. The |andscape conponents of all environnents
can be manipul ated, to some extent, to increase positive visual effects
The I andscape conponents usual 'y considered in water resource projects
include landforms, water resources, vegetation, and use characteristics
e.g., recreation or navigation. Each of the |andscape conponents has
associ ated design elenents that affect visual quality. The design
elenents are color, form line, texture, scale, and spatial character. In
consi dering the design elements, scale may be constrained nore than the
ot her properties because of its dependence on object size and the
limtation on choice of size for nost project features. Exanples include
the use of natural materials which possess colors, forms and textures that
are nore desirable than man-made materials, topographic modification of
linear features to achieve a nore irregular, natural appearing profile,
and sel ection and placement of trees, grasses, and shrubs to inprove
conpatibility of color, form line, texture, and scale. Nonstructural
alternatives, of course, provide high potential for maintaining or
enhancing natural aesthetically pleasing conditions.

c. Aesthetic Inpact Assessnment. Potential visual inpacts of proposed
coastal projects or inpacts at sites of existing projects can be assessed
with a procedure such as the Visual Resources Assessnent Procedures (VRAP)
recommended to the US Any Engi neer Waterways Experiment Station by the
Departnent of Landscape, State University of New York, Syracuse
Aesthetic inpact assessnment involves determning the changes to the
| andscape conponents caused by a proposed project. The potential changes
caused by changes in vegetation and water resources can be determ ned by
project plans. Evaluating the future visual appearance of a project is
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TABLE 3-1

1

Activities

Beachcombi ng
Bi cycling
Boat | aunching

Boat nooring areas

Canpi ng

Fi shing

H ki ng

Hunt i ng
Joggi ng/ runni ng
Nat ure study
Qut door ganes
Pi cni cki ng
Sunbat hi ng

Swi mmi ng

Si ght seei ng

Surfing

Snor kel i ng and
scuba diving

Facilities

Beach
Trail or road

Ranp and parking areas

Mooring buoys, boat slips, breakwaters,
wake absorbers, jetties, dredged
channels, aids to navigation, etc

Canpground, trash receptacles
restroons

Water access

Trails

Sufficient area and habitat and access
Jogging and running trails and paths
Nature area

Mil tiple play area

Tabl es, trash receptacles, fireplaces
Beach

Suitabl e water and shoreline

Sceni ¢ overl ook or view ng tower
projects

Water access, suitable wave clinmate and
shoreline orientation, and/or sand bars

Vter access and marine recreational or
park areas including navigational aids

1/"Where possible, all facilities should acconmopdate handi capped and

wheel chairs.
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most appropriately done by visual sinulations, such as draw ngs or
rendering on a photograph. Districts have a nunber of graphic
capabilities that can be used for visual sinulations. Assistance of a

| andscape architect should be sought for the aesthetic inpact assessnents.

3-8. Cultural

a. Ceneral. (Cuidance on the need for identification and protection
of significant cultural resources in a project area is provided in
ER 1105-2-50. Cultural resources are the physical evidence of past and
present habitation that can be used to reconstruct or preserve human
history. This evidence consists of structures, sites, artifacts, and
objects that may best be studied to obtain relevant information. Cultural
resources found in coastal shore protection project areas provide physica
evi dence of how the areas were used for comrercial and gane fishing
navi gation, agriculture, and other activities during historic and
prehistoric periods. ldentification and interpretation of cultura
resource sites clarify the relationship between present-day use and past
use. Protection of these historic properties is in the broad public
interest as declared by Congress and should be identified, evaluated,
protected, Preserved, and managed. Cultural resource preservation is an
equal and integral part of resource management and shoul d be given equa
consi deration along with other resource objectives.

b. Coordination Requirements. ER 1105-2-50 requires all actions
i nvol ving unavoi dable effects on Natural Register or eligible historic
properties to be fully coordinated with the State H storic Preservation
Oficer (SHPO and the Advisory Council on Hstoric Preservation (ACHP)
It may also be desirable to establish and maintain coordination with state
archaeol ogi sts, state and | ocal archaeol ogi cal or historical societies,
and other state and federal agencies or institutions with specia
interests or expertise.

C. CQultural Resources Analysis. An analysis of the cultura
resources of the project area is usually done during the planning phase to
identify sites that require protection or mtigation due to their cultura
significance. An analysis of cultural resources usually begins with a
reconnai ssance survey to determne whether sites are present and is later
followed by an inventory of the cultural resource sites including their
function and significance and an assessnment of the potential |osses or
damages due to the project. ldentification of sites is acconplished by
prof essi onal archaeol ogi sts, often through interviews with [ocal officials
and residents, and by exam nation of archival materials such as the
National Register of Hstoric Places, national architectural and
engi neering records, maps, and official records. The interviews and
archival search delineate the density of sites and the types of sites
present, i.e., prehistoric sites, historic sites, architectural elements
and engineering elements. The significance of each site is determned by
criteria established by the National Register of Hstoric Places and by
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prof essional judgment. Loss or damage to sites fromprelininary or
potential project designs can be deternined froman inventory and
significance analysis, usually acconplished during the planning stage of
the project as a result of an intensive archaeol ogical survey. A
managenent plan shoul d be prepared for each applicable project consistent
with current guidance to identify, evaluate, protect, preserve, and manage
significant historic properties. A nmitigation plan may be required when
damage to significant resources is expected

d. Cultural Resources and Design. Project designers should use the
cultural resources analysis to devel op designs that incorporate protection
of the resources. conpliance with historical preservation statutes is a
significant determ nant in devel oping the scope of studies and nmitigation
of inpacts to significant resources. Preservation through avoi dance of
effects is preferable. \Were avoidance of effects is inpossible
protective measures incorporated in to project design nust consider the
nature and characteristics of the resource, site topography, and operation
and maintenance requirements. \Wenever a significant historic or
archeol ogical site is to be inpacted, project design nust proceed in
consul tation with the SHPO and ACHP in accordance with ER 1105-2-50 and 36
CFR Part 800. Project designers should consult Technical Report EL-87-3,
Archaeol ogical Site Preservation Techniques: A Prelimnary Review
(Thorne, Fay, and Hester 1987).
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